In this article I describe and analyse the current regulatory developments at EU level con
I. Introduction
The European Union currently faces a public debate on whether, and under what conditions, food produced using animal cloning should be allowed to circulate on the common market. As happened previously with genetically modified food or nanotechnology, also in the case of animal cloning the EU regulators are confronted with a controversial technology which not only raises food safety concerns, but is also likely to have further ethical and socioeconomic implications. The variety of potential yet very uncertain risks associated with animal cloning (e.g. risks to public health, environment, animal health and welfare, ethics) makes it difficult for regulators to design a suitable legal framework: one that would ensure the right balance between risk control and the promotion of technological innovations. Finding such a balance may seem a daunting task in view of negative consumer preferences within the EU, as well as the politicisation of the topic among the European institutions and civil society. Further problems arise regarding the existence and scope of EU legal competence to regulate animal cloning, and therefore regarding the proper allocation of regulatory authority within EU multi-level governance. Moreover, Europe's international trade partners are closely monitoring EU policy developments in this area, as foreign food industries (above all in the United States) are getting ready for the widespread commercialisation and export of food products from cloned animals. Any trade-restrictive EU regulations of such products would therefore endanger future international imports into the Euro-pean market, thus creating a potential for new international trade disputes in the World Trade Organisation (WTO).
1
Obviously there are parallels between problems encountered in the case of animal cloning regulation and those encountered in other areas of European risk regulation. Animal cloning, therefore, should be considered in its broader regulatory context. In particular, the ongoing controversy surrounding the EU authorisation of Genetically Modified Organisms (GMOs) teaches us that the regulation of public health and environmental risks also entails regulatory (e.g. political, economic) risks of its own. The EU public authorities appear to be well aware of this. The Commission, therefore, is still hesitant about adopting trade restrictive measures, preferring to wait for further scientific, technological and commercial developments. Such a "wait and see" strategy resembles the Commission approach towards the regulation of nanotechnology, where up until present a specific legal framework is still lacking.
2 At the same time, EU regulators are contemplating the use of certain existing legislative instruments for both animal cloning and nanomaterials, 3 which in turn is likely to raise new legal problems in the application of such instruments. In this article I summarise the EU regulatory discussion on animal cloning for food supply. By analysing the regulatory options and identifying potential problems of their future adoption, I hope to contribute to the current debate.
II. Animal cloning on the verge of commercialisation in the global food market
As often in legal regulation, the devil lies in the details. Understanding the current regulatory developments at EU level and their implications at first requires some contextual information about the technology of animal cloning as well its commercialisation at global level. 'Animal cloning' in the sense used in the present regulatory discussion is defined as the reproduction of genetically identical 'copies' of an animal through Somatic Cell Nuclear Transfer (SCNT). At present, SCNT is the most commonly used technique for animal cloning, and it allows scientists to create genetic replicas (clones) from adult animals that share the same nuclear gene set as another organism. The primary commercial use of this technology today and in the near future is in the breeding of farm animals for food production. The benefits of using animal cloning as a breeding technique lie in the potential to produce elite animals to be used in breeding. Thus, the animals to be cloned would be those having traits of interest for farming such as resistance to disease, or characteristics of interest for food production including quantity of milk, quality of meat etc.
5 The clones themselves have a low probability of entering the food chain. It is rather their progeny that are used for food production, above all for the production of milk or meat products.
6 'Progeny of a clone' refers to offspring born from it by sexual reproduction, where at least one of the parents was a clone.
The first animal clone to gain worldwide attention was Dolly the sheep, whose birth was announced in 1997.
8 Since then, the SCNT cloning technique has been considerably improved. As previously in the case of biotechnology, the US industry seems to be closest to the commercial use of animal cloning in the mass production of food, 9 and therefore also represents the strongest commercial interest in removing any potential obstacles to the free international trade of animal cloning products. One important step towards free trade -at least in the US marketwas the release of a positive risk assessment of food from animal cloning by the US Food and Drug Administration (FDA) in January 2008. The FDA has found that food derived from healthy animal clones and their offspring does not give rise to more risks than food derived from conventionally bred animals.
10 Despite this regulatory green light from the FDA, food from cloned animals is still today not being made available to consumers in the US. This is due to the voluntary moratorium on the sale of such products, which was agreed between the US agriculture and food industry and the US Agriculture Department. The voluntary moratorium has been maintained since 2001 and seems to be likely to continue even after the FDA's approval.
11 According to estimates, once the moratorium ends it will take three to five years before food from the offspring of clones becomes available to the consumer.
12
To conclude, the EU finds itself in a situation in which products derived from the offspring of cloned 15 There is, however, EU legislation, which could be applied to regulate certain aspects of animal cloning for food supply. animals (e.g. milk and meat) will begin to be imported into the Community market in the foreseeable future.
13 Even now it is faced with imports of other products derived from animals cloned outside the EU, such as embryos or semen, which are traded for breeding purposes. 16 was asked to assess the ethical implications of cloning animals for food supply; at the same time, the Commission entrusted the European Food Safety Authority (EFSA) with the task of evaluating the impact of the technology on food safety, animal health and welfare and the environment.
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III. EU debate on what policy to adopt towards animal cloning
In 2008 the Commission's General Directorate (DG) SANCO launched a Eurobarometer survey on EU consumer attitudes to cloning for food production, the results of which were published in October 2008. One month earlier, in September, the European Parliament contributed to the debate by issuing a resolution on animal cloning for food supply, in which it demanded a comprehensive ban of the technology. Furthermore, at the beginning of 2008 a legislative co-decision procedure had been initiated by the Commission with the aim of amending Regulation 258/97 17 (known as the Novel Foods Regulation) by including, inter alia, food from animal cloning in the scope of this regulation. The outcome of all these processes deserves closer attention, since it indicates the different issues and concerns at stake. Moreover, it provides some ideas about the possible forms of future EU regulation of animal cloning for food supply.
EFSA's scientific opinion(s)
On 15 July 2008, EFSA issued its scientific opinion on animal cloning for food supply.
18 EFSA limited its evaluation to cattle and pig clones and their progeny, due to the lack of data for the cloning of other species. Overall, EFSA identified animal health and welfare as the main concern arising from animal cloning through SCNT due to the fact that the technique often still malfunctions. In contrast, EFSA was unable to identify any risks with regard to food safety and the environment.
As regards risks to human health EFSA stated that, based on current knowledge, there is no indication that differences exist in terms of food safety between food products (e.g. meat and milk) from healthy cattle and pig clones and their progeny, compared with those from healthy conventionally-bred animals. However, EFSA also emphasised that there is not enough data at the moment to evaluate whether SCNT has an impact on the immune functions of cloned animals, and therefore on their susceptibility to infection. This raises the question whether and to what extent the consumption of meat and milk from cloned animals or their progeny may also lead to an increased human exposure to transmissible agents. This question remains open, and has been referred back for further research on the immunological competence of clones.
19
EFSA has also found that there are significant animal health and welfare issues for surrogate mothers (dams) and clones that can be more frequent and severe than for conventionally bred animals. Surrogate dams suffer from increased pregnancy failure and increased recourse to Caesarean section. Further, the mortality and morbidity rate of clones in the early stage of their development is considerably higher than in sexually reproduced animals. However, clones that survive appear to be normal and healthy. As regards progeny EFSA found no indication of any abnormal effects. Finally, as regards implications of animal cloning for the environment, EFSA concluded that there is no indication that clones or their progeny would pose any new or additional environmental risks compared to conventionally bred animals. However, EFSA has also acknowledged that only limited data is available with regard to the environmental impact.
To conclude, it is worth noting that throughout its opinion EFSA emphasised the uncertainties surrounding the scientific risk assessment of animal cloning at the present stage of technology development. The reasons stated for these uncertainties are: the limited number of studies available, the small sizes investigated and the absence of a uniform approach to allow all the issues relevant to the opinion to be addressed.
20 Thus EFSA was unable to provide definitive answers to all the questions addressed to it by the Commission, which is why, in March 2009, the Commission went back to EFSA, asking it to develop its scientific advice further, especially with regard to animal health and welfare of clones. EFSA's second statement was published on 23 June 2009.
21 Whilst including a number of new publications on SCNT, EFSA overall confirmed the findings and recommendations made in its first risk assessment; at the same time it was still unable to remove all the uncertainties.
The European Group on Ethics (EGE) opinion on the ethical aspects of animal cloning
The EGE adopted its opinion on 16 January 2008. After conducting expert hearings and a public comments round as well as organising a round , showed that the majority of citizens hold negative views of animal cloning. 84 % believe that the long-term effects of animal cloning on nature are unknown; 77 % believe that animal cloning might lead to human cloning; 61 % think that animal cloning is morally wrong. A majority of interviewees (58 %) said that cloning for food production purposes should never be justified. 63 % of citizens stated that it was unlikely they would buy meat or milk from cloned animals, even if a trusted source stated that such products were safe to eat. Finally, special labelling for food products from the offspring of clones was favoured by 83 % of the interviewees.
Overall, it seems that the issues perceived most problematic by the public are the uncertainty of the 
The Commission's orientation debate on animal cloning
At one of their weekly meetings in January 2009, the Members of the Commission held an orientation debate to see whether, in the light of the abovedescribed consultations, the EU's existing regulatory framework was sufficient or whether additional measures designed specifically for animal cloning were required.
25
The Commissioners discussed different possible policy options, focussing mainly on three courses of action: (1) not taking any action at present pending further debate at EU level and internationally on the use of cloning for food supply; (2) using the existing EU legal instruments to regulate products derived from animal cloning; and (3) proposing an outright ban of animal cloning for food supply.
26
The outcome of this orientation debate was not to take any definitive decisions on a policy approach yet. It seems the Commissioners wanted more time for reflection and for the debate between the Commission, the Parliament and the Council to continue. Also, in March 2009, not long after this orientation debate, DG SANCO asked EFSA for the additional scientific opinion (see above). This may be seen as an indication that the Commission was not satisfied that the available factual evidence formed a sufficient basis for new specific legislative action.
IV. Legislative developments -A new amendment of the Novel Foods Regulation
27
It is worth noting that, in parallel to the ongoing debate described above, and half a year before the issue of the EFSA's first scientific opinion on animal cloning, the Commission had already initiated a legislative process, the outcome of which will directly affect the way that food from cloned animals will be regulated in the EU. In January 2008, the Commission presented a legislative proposal for revision of the Novel Foods Regulation, 28 thereby using an existing legislative instrument to regulate food derived from cloned animals.
29 The Novel Foods Regulation currently requires a prior authorisation for novel foods: they may only be placed on the common market after having undergone a centralised safety assessment by the EFSA. This Commission proposal is currently at the co-decision stage (which is now the usual ordinary legislative procedure, see Article 294 of the TFEU), and it is worth looking at its content and the modifications by the other institutions, particularly so because the outcome of this legislative process may well clarify the status of food products from cloned animals in the common market; and also because there is currently an ongoing institutional struggle that reflects the possible different ways of treating such products in EU regulation.
It should be noted that, under the current EU legislation, imported food products derived from cloned animals (such as meat or milk) can legally be placed on the common market, being subject only to the general food safety requirements of the However, even more important for the common market and also for international trade will be those food products which are obtained from a clone's progeny, since such products are likely to present the majority of foods traded or imported into the EU (see above under I.). Here it is interesting to note that the Commission proposal does not also include products from progeny in the future definition of 'novel foods'. Because there is no difference any more between the progeny of clones (created through sexual reproduction with non-clones) and animals obtained through conventional breeding, the former would not be considered as animals to which has been applied "a non-traditional breeding technique."
32 Consequently, under the Commission's proposal, products from progeny could still freely circulate on the common market (under the requirements of Regulation 178/2002). This shows that, when presenting its amendment proposal, the Commission only wanted to clarify the legislative status quo rather than change it.
However, the Commission's proposal has been substantially modified by the other institutions during the course of the co-decision procedure. The European Parliament, in its legislative resolution from the first reading held in March 2009, suggested that foods from cloned animals (both from clones and their progeny) should be totally excluded from the scope of application of the Novel Foods Regulation. Instead, the EP prompted the Commission to submit a legislative proposal effectively banning animal cloning from the food supply chain.
33
At the time of writing, the Council has not yet adopted a common position on the Parliament's amendment to the Commission proposal. However, in June 2009 it approved a political agreement on the draft regulation whereby the Council proposed the inclusion of not only food produced directly from cloned animals but also that produced from their progeny under the scope of the Novel Foods regulation, thereby extending the prior-authorisation requirement to the latter type of products.
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V. Concluding remarks
Animal cloning for food supply is likely to become yet another contested area of EU risk regulation. One of the challenges for EU regulators at the moment is the politicisation of the topic. It has become obvious that animal cloning for food supply transcends food safety concerns. In fact, the most pressing issues identified by the EU expert bodies consulted are animal welfare and public morals; both issues are to a certain degree intertwined. In addition, there is widespread public aversion among European consumers to food from cloned animals, and neither EU industry nor agriculture are sufficiently advanced in the employment of the technology. As the GMO example shows, 35 such a combination provides for a regulatory context that is particularly favourable to non-institutional actors, such as non-governmental organisations, who oppose the use of animal cloning in Europe. It gives them the power to influence regulatory decisions in favour of a strict regulatory framework. It seems too early, though, to predict the outcome of the current EU policy debate. The authorities, in particular the Commission, hesitate over taking trade restrictive measures too quickly. Animal cloning as a breeding technique is still at a development stage promising improvement, and thus also better welfare conditions for the animals in the future. The regulatory developments in the US also seem crucial. The EU would, therefore, be well advised to coordinate its regulatory development with the regulatory authorities of its main trade partner 36 . A further difficulty for EU regulation arises with regard to the appropriate legal basis, or EU competence, for enacting legislation in response to the ethical concerns related to animal cloning for food as expressed, inter alia, in the EGE expert opinion. Legal regulation on the grounds of public morals is a prerogative of the Member States, and this remains unchanged under the new Lisbon Treaty (see Articles 2 -6 of the TFEU). Insofar as diverse national regulations on animal cloning would interfere with the functioning of the internal market, the EU would have the competence to approximate the laws in the Member States using the legal basis of Article 114 TFEU (ex Article 95 EC Treaty). Given the complexity of internal market regulation, 37 (in particular, its intertwinement with almost all other areas of public regulation), the possibility of using Article 114 also to harmonise the rules on market access for 'cloned' food cannot be dismissed from the outset. Nevertheless, the field of public morals is particularly sensitive politically, so it may be expected that both the Commission and the Member States will be wary of using Article 114 to harmonise national provisions regulating animal cloning on ethical grounds. Finally, the EU also has the powers to legislate for the purpose of protecting animal health and welfare (Article 38 TFEU, ex Article 43 EC Treaty), as indeed it has done in the past. One example is Directive 98/58/EC 38 on the protection of animals kept for farming purposes; even today, in theory, this Directive could be used to restrict the use of animal cloning as a breeding technique within the EU.
39 However, such a restriction would not solve the issue of international imports of products produced from cloned animals or their offspring outside the EU.
It should be noted that the choice of the correct legal basis for EU legislation on animal cloning is crucial for minimising the risk of its being successfully challenged before the European Courts 40 in future. On one hand, EU legislative acts can be challenged by EU's institutional actors (see Article 263 II TFEU, ex Article 230 II EC Treaty). One could imagine that a Member State, after having been outvoted during the adoption of the act in the Council of Ministers, might later bring an action before the Court of Justice against the passed legislation while invoking lack of EU competence.
41 On the other hand, the Treaty of Lisbon has extended the possibilities for natural and legal persons to challenge an EU act of general scope. According to the new Article 263 IV TFEU, any person can bring an action against a "regulatory act, which is of direct concern to them and does not entail implementing measures." Therefore, the plaintiff no longer needs to be individually concerned by the act in order for his annulment proceeding to be admissible.
42 Thus, if future EU legislation on animal cloning were to take the form of a self-executing EU regulation (such as the Novel Foods Regulation), producers or importers of foods derived from animal cloning could arguably seek direct judicial protection against it before the European Courts. Problems, however, are likely to arise with regard to the notion of a "regulatory act" (e.g. delegated and implementing acts according to Articles 290 and 291 TFEU as acts of the executive; or even legislative acts according to Article 289 TFEU?), since no definition is laid down in the Treaty. In such cases, one should wait for future case law to shed light on this issue.
43
The problem of determining the legal basis brings us to the current process of amendment of the Novel Foods Regulation. The Regulation constitutes an origin-neutral legislative measure, which means that it regulates the market access of all novel food products, including those imported into the EU. Given the positions of the institutions involved in the codecision procedure and depending on its outcome, three options for dealing with food from cloned animals can be conceived of. First, only food produced 43 If the EU authorities issued a decision directly addressed to a producer or importer of foods from cloned animals (for example under a prior-authorisation scheme), or which was of direct and individual concern to them, the admissibility of an annulment procedure under Article 263 IV TFEU, following the lines of long standing case law on Article 230 IV EC-Treaty, should not be problematic.
44 See recital (2) of the preamble of Regulation (EC) No. 258/97.
directly from clones will require prior authorisation, including safety assessment, before being placed on the market (Commission proposal). Second, products from clone progeny would also need to be authorised, despite the lack of any nutritional difference of such products compared with food produced from conventionally bred animals (Council). Finally third, animal cloning would fall outside the scope of the Novel Foods Regulation with the possibility of a new legislative measure banning food from cloned animals on the EU market (Parliament). Apart from the political question of which of the three outcomes would be most desirable, there also is a legal problem with using the Novel Foods framework for regulating animal cloning. The Novel Foods Regulation is based on the EU competence to ensure the proper functioning of the internal market (now Article 114 TFEU), and it has been enacted to harmonise national regulations aiming at the protection of human health. Therefore, the Regulation itself serves the purpose of protecting public health from risks related to novel foods by establishing a common EU safety assessment for such products.
44
Against this background, the inclusion of food from cloned animals into the Regulation would seem to be at odds with EFSA's opinion, in which the Agency up till now has not been able to identify any risks with regard to food safety or the environment. To take this a step further: according to the positions of both Council and Commission, in the future there would be a case-by-case safety assessment carried out by EFSA for every food product from cloned animals submitted to be authorised in the EU. What could possibly be the outcome of such individual EFSA risk assessments seeing that the same Agency in previous scientific opinions has been unable to identify any differences in terms of food safety between foods from healthy clones compared with those from healthy conventionally-bred animals? Of course, EFSA's opinions on animal cloning so far have indicated a high degree of scientific uncertainty and lack of data; and it cannot be excluded that risks to food safety would be identified at a later stage. This means, however, that the precautionary principle (Article 191 II TFEU, ex Article 174 II EC Treaty) could eventually be invoked as a justification for the inclusion of food from cloned animals in the Novel Foods Regulation in view of the present insufficiency of scientific evidence. Without going into further detail here, it can be stated that the application of this principle in European risk regulation has until today been impeded by many difficulties, 45 one of them being its politicisation. The problematic example of EU regulation of GMOs 46 once again comes to mind: given the strong public opposition to and political contestation surrounding animal cloning at present, the scenario of a de-facto moratorium of the same kind as occurred in the Community authorisations of biotech products 47 can also be imagined for future authorisations of foods from cloned animals under the amended Novel Foods Regulation. The parallels are obvious: a stringent prior-authorisation procedure with individual case-by-case 49 Problems of a factual kind can be expected concerning the feasibility of labeling and traceability of food products from cloned animals, which would be a prerequisite for the functioning of the prior-authorisation system. This problem would be particularly acute for foods from clone progeny, which don't seem to show any nutritional difference to conventional food products.
assessments in which the scientific experts do not identify the existence of risks to food safety and public health, while the Member States -fuelled by strong public opposition from their countries -are reluctant to approve the entry on the market of the contested products, by invoking the precautionary principle. The negative implications of this for international trade would make a new transatlantic WTO dispute a highly likely course of events 48 . All this raises doubts as to whether the Novel Foods Regulation is in fact the appropriate legal framework for regulating foods from cloned animals.
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To conclude, the further regulatory developments in European regulation of animal cloning will without doubt raise complex questions with regard to the appropriate policy choice, transatlantic regulatory cooperation, precautionary principle, international trade, and the adequate legal framework, just to name a few considerations. The EU institutions, especially the Commission, seem to be playing for time in view of the early stage of technology development, the scientific uncertainty, and the need for cooperation with international trade partners of the EU. Hope remains that this waiting time will also be used to initiate a broader, more transparent, and balanced public debate on the implications of animal cloning for food supply; and that lessons will be drawn from EU's experience with the regulation of other controversial technologies, in particular, of agricultural biotechnology.
